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Abstract 

The present invention provides one kind of high-copied and stable plasmid, which is 
prepared through combining oligonucleotide sequence ODN with immunostimulation to 
specific vector. The ODN inside the plasmid can stimulate immune cell without being 
modified with thiophosphate. The plasmid may be used as immune adjuvant and 
especially as adjuvant of therapeutic vaccine for treating hepatitis B and other chronic 
contagious diseases and tumors. 
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sgfcw d mmrmm odn. 

5 '-GGTGCATCGATGCAGGGGGG-3 ' , 
5'-GGGGGACGATCGTCGGGGGG-3, 
5 '-ACCGATAACGTTGCCGGTGACGGCACC ACG-3 . 

6. ^JSMUffiftfttftt, MSEQljffiStt&ft. 



02136125.8 lft ^ ^1/735 

mm 

&%mxn (odn) mfemmur, mzftnui. m&fe&&mmm, 

&*m% , m. mTmmm&TNAmmmmmtem^m (c p g) ^ 
m>mwmwm codn> mm&&mmftR, b mm. 

NK &fl&*n«&tt&l!&$&&m £**&#8&#?!ll$7 C P G tt-C^, C P G KttftftBr 
*«^K^^Il^gmi)&M5|aj#^fflTO^A^^ffiW|ijm^. CpG WfclM&ir&J* 

jmm%*mmm\m&, m%mm cpo odn m, *mm 
tmmm%: Kg odn, **-^<as^*j«tt tcgtt ns'^rmmmm 

BIMiatt, ttAS^MfftaWftfctttt K M odn 

ft: 5'-TCGTCGTTTTGTCGTTTTGTCGTT-3 ' . D M ODN, £W£*tEM«$lB];£*§$ 

mmmm, c p g. w$B-i&a*B&, «isL«^«iMi»Mftftiiftjstt 

«NH&. «S!ODN3'**£a#JR«»*G, XtAftfta*fi^fflWft«ttWDaODN 
ft: 5 ' -GGTGC ATCGATGC AGGGGGG-3 ' . SMf+^Stf) ODN Rft7Hftft&tt&g)£: 

k s odn n^irnm* b m, ffia^sai&ii®, il-6, mmmm; m 

DSODNpr^J«NK^Jife^«JlFN- Y , i#jK NK £Blfttfl$ti}ii§&, ffi&$ttM3HfcftJl 

m*. tnKWDfioDN^tt^jaffW/Mis fijsit»iiinii«»i9i. odn 
nrwM*itatn:m«#w^«ipa)3&^^i?, ffim££tt#, Hoi odn mm 
&mmMte&&wxmtofr k m odn. 
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<I*. Bfirtt ODN *iH«Pfir-S|biJi. tk*nWtt£B8 (A CpG £$SLimi?rWmmft 
DNA fcJ^J&iSttttm 2002 82 #H 7 ffi) &ftft*&*9*Xft 

i4S@*P puc Mttgttj&ttjSttAtt pMini, S#»Jfai2Ufi*£*«A 9 » 16 -t»J«TO« 

x%mmtoKmmm.mm cpg 2006, ^mi®*SAcpG2oo6^iiii![fi<iitjn, 

azjff*BHWR HBsAg &jfcaj&&*gt. ttBMW^SlWttttzM*. asbtg^f am* 

&khb. mn&m fda ^AAimnJMRmfiHam. fi*iP**ffittSB*£ 
ftft^mm:, m\ \e >m# mmM^mmmn^m 2150 *&L$Mmmt. 

mm. m&m&&M*im\ cpo xieiittwttqrfiviiAasMM^n^^ft 

frmm k a*n d ma. cpo M*j»$c«=erM^^*)ft-sj§ Asmft^^)SiiM«. &m 
mmmmmmmtt*Mm.mm, k a cpo ^fem^w^^jn^ 

«»»t6^»«*¥ IL-6, US D a CpG ^ttm^M^^KD.#^Slll&^«i§i* : f IFN- 

y. mm\tt%&&T^mmmm, d a c?g wfta«y«*f)t^ k a cpo 
ttmxmmmft* dna m, mmmm^mm\, mrnxx^m 

**« W S Wtfife^lltt-ft WWf^»ffi«tt*J JtfcftiHft-ft 
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ftttznm d a odn i^Di odn mtoh* k a odn saamiML. 

£S^F WTKB : 1 , D a ODN ttM K 8 ODN ^tgW^J*W^8S^^^^IS. 

wiwewatt^mattjuHiaaft. M?wtfmm%m&%&2g* 2,di odn is 

IKS ODN IfmSit NK fH»&4£ai£$tf& IFN-y, IFN-rtg^##±tt CD4+ T ftESffl 
fl&fo Thl Mftftm® CD8+ T fteMttMSm i£nrfi««l«^#Wit2l»W* 

jSM&illWftW^totfari*. 3.KS ODN 1l£ttft**li;ffiafc. mow 1 **** 6 

#««tt*»*^r*att. 4, d a odn &mmmm.m.g. mmmm 

5 ' -GGTGCATCGATGCAGGGGGG-3 ' , 
5 '-GGGGGACGATCGTCGGGGGG-3 , 
5'-ACCGATAACGTTGCCGGTGACGGCACX:ACG-3, 

13 W D a ODN &g#{£3£ NK ft IFN- yftfi&ft^flltiMltfttXttM. 

HttflkuwiM^uK&fiF. R^affl^jritamttttw* xt^«tt**«»«i»**ja 
ttjtWMtt pcg3o 3 #B^ffi^*rAj&saiii&Wi9i*#s#ffl«i d mmm 
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B%L pcDM8, pcDNA3, ^JKff® MC1061/P3 i^^Uffl Invitrogen &3;*flt T ftft 
pMD18T * Takara fctj^fl, Taqase DNA RftHSMMfe T4 DNA & 

&SS*> Sangon ^IgWHM^fl: *«® DH5a**Sflr«ft#» *tt DNA, ft 
« DNA rit9ltt A Sangon £4fcr£*VR&9*jft. 

pcr r* puc Mttwa«yfe» w« 

51® 1: S'-GAATTCAAGCTTCTGCAGGCGGCGAGCGGTATCAG-S' 
?I4»2: 5'-CTCGAGCTAGCGTCGACTGCTGCTTGCAAAC-3' 

IE 0.5 ESmTftSfc*. 
pcDNA3 10 ng 
lOx Taqase gJtSR 5jil 
(5mM) 2^1 
3l$|2(5mM) 2pJ 
dNTP (lOmM) 2nl 
MgClj (25 mM) 2pJ 
Taqase (2U/nl) 0.5pJ 

W&m£& : ?7m&BMft&SW' «PE2400PCRMif^fi 1 MiSZ: 5fc 94°C $ 
tt 2 f? 94°C 40 £>, 60°C il* 40 72°C S# 50 0, ^ftff 30 -f-#5f, 

72«C Bff 5 #4*. ffiSftM 4»C PCR # 

g T pMD18T £& 
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£ 0.5 *7h«'&#j£:fcWT&JS#j6: 

iHlllfcftfjPCJl&lS/^tt 6^1 
5x T4 DNA 2pJ 
T iSBHR'ffc pMD18T ljil 
T4DNA&&B (2U/nl) ljJ. 

?1*J, Jtf 16°C *»'l6>Mt. *5pl^*»*Btf»DH5o, #5JWM^t* 
itttttWWStt^WitW** iOOng/tal ft LB <U|I{llill|fiitTl«l 
lfr£3jpMD18T-pucori. 

PCR r* tRNA flHW? supF £0 

31% 3: 5 ' -GAATTCGGATCCGATTACCGCGGTCnTCTC-3' 
3 1 & 4: 5'- CTCGAGTCTAGAAAGCAGGGAGCAGATTC-3 * 
mm pcDMS ^««ri« tRNA Mf? supF SB. r*^0^-^ T 

pMD18T&&, #gJS&Jfi*fcpMD18T-supF, 2TJ£lf±. 

fe£j|P|*ODNM8f& 

5'GTCGACrCTAGAAGCTTGGATCCGGTGCATCGATGCAGGGGGGGATGGGGGGACG 
ATCGTCGGGGGGACCGATAACGTTGCCGGTGACGGCAC-3 ' 
£j3fctt ODN2: 

5'GCTAGCTCGAGCTGCAGAATTCCCCCCGACGATCGTCCCCCCATCCCCCCCTGCATC 
GATGCACCCATCGTGGTGCCGTCACCGGCAACGT-3 ' 
ODN3: 

5 '-GTCGACTCTAGAAGCTTG-3 ' 
^/jfcfcj ODN4: 

5 '-GCTAGCTCGAGCTGCAG-3 ' 

£ 0.5 «rt|^f Jti^Tfifit**: 
ODNl (lmM) ljU 
ODN2(lmM) ljil 
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tt W 45 B6/7^ 



10x Taqasc SWJfc 5^1 



dNTP (lOmM) 



MgCl, (25 mM) 
Taqase (2U/JX1) 



2|d 
0.5^1 



ttimM3;ft : f i &m&&mmi sopi, & pe24oopcr mtimmfRBi & 94»c $ 

& 2 H 94°C $14 40 60°C il* 40 f!>, 72°C gft 20 ^SHr 10 <t4lflF , 
£Jg 72°C S# 5 ft®, Wm^. 4°C 

lOx Taqase 5pl 

0DN3 (5mM) 2^1 

ODN4 (5mM) 2y\ 

dNTP ClOmM) 2pl 

MgCl 2 (25 mM) 2*d 

Taqase (2U/fil) 0.5pl 

tt2^m, n 94°C $tt40#, 60°C i&*40#, 72°C fi# 30 fj>. #»*T 35 ^fS*F, 

72°c s# 5 5m. mjsf^m 4°c pcr ^rmft&mmtim. & 

£J5MftpMD18T-CpG5. 

^Ji^pMD18T-pucoritJimm^®rt^EcoRI^ XholM. fi^itfittiS 
«&. TOpucM^Wa^^^UpucoriSa; &M#pMD18T- supF ^PBtltt^^ 
rtljOllEcoRI, XhoIiBtt, &^WItf&?fcjlfc%JdC, iHlUCtRNA^J^ supFSH; #puc 
on supF SSffi T4 DNA H^tt^ff®*^® MC1061/P3, Si 

fi£B Jt$£ puc-supF . 

Att puc-supF Bl BamHI> EcoRI £^«SJB**J|fc%*, @ifeftttfcjft« 

puc-supF; pMD18T-CpG5 U BamHL EcoRI $tt,, &J^4fcffiM£J&&&» 
CpGODN; #^CpGODN^ttifcJ|^puc-supFfflT4DNA^gai^, ^{k*»ff» 
*JBtfF®MC1061/P3, ftail&ffittpCGS. 

J!SepMD18T-CpG5 W EcoM.Hindm$tt,®S!jftJ CpG ODN^iA/8&pCG5 fa EcoRL 
Hindmft£, MSkjKftpCGlO. 
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J®&pMD18T-CpG5 lit ffiodin,Pstf #ttl,#5JW CpG ODN Jll pCGIG ft Hindm, 
PstlM, ^HJSaj»*fi[pCG15o 

JffiH P MD18T-CpG5 W Xbal. Xhol $»4fc. .•#£] W CpG ODN JSAJUft pCG15 M Xbal> 
XholM, &PJSM*£pCG20, 

M*£pMD18T-CpG5 WXhoI. SaU^ifc, »$flft CpG ODN JfA/KS pCG20 W Xhol. 
Sall&£, $gJMM«:pCG25. 

P MD18T-CpG5 IU SalL Nhel #gJW CpG ODN SAJfttt pCG25 W Sail, 
NhelM, f§£J2M*&pCG30. pCG30 HP36ftffljRtt, 

1MttAi796^limftAi £*PWS&##] (SEQ1) $DT: 

GGATCCGGTG CATCGATGCA GGGGGGGATG GGGGGACGAT CGTCGGGGGG ACCGATAACG 

61 TTGCCGGTGA CGGCACCACG ATGGGTGCAT CGATGCAGGG GGGGATGGGG GGACGATCGT 

121 CGGGGGGGAA TTCCCCCCGA CGATCGTCCC CCCATCCCCC CCTGCATCGA TGCACCCATC 

181 GTGGTGCCGT CACCGGCAAC GTATCGGTCC CCCCGACGAT CGTCCCCCCA TCCCCCCCTG 

241 CATCGATGCA CCGGATCCAA GCTTGGATCC GGTGCATCGA TGCAGGGGGG GATGGGGGGA 

301 CGATCGTCGG GGGGACCGAT AACGTTGCCG GTGACGGCAC CACGATGGGT GCATCGATGC 

361 AGGGGGGGAT GGGGGGACGA TCGTCGGGGG GGAATTCCTG CAGGCGGCGA GCGGTATCAG 

421 CTCACTCAAA GGCGGTAATA CGGTTATCCA CAGAATCAGG GGATAACGCA GGAAAGAACA 

481 TGTGAGCAAA AGGCCAGCAA AAGGCCAGGA ACCGTAAAAA GGCCGCGTTG CTGGCGTTTT 

541 TCCATAGGCT CCGCCCCCCT GACGAGCATC ACAAAAATCG ACGCTCAAGT CAGAGGTGGC 

601 GAAACCCGAC AGGACTATAA AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT 

661 CTCCTGTTCC GACCCTGCCG CTTACCGGAT ACCTGTCCGC CTTTCTCCCT TCGGGAAGCG 

721 TGGCGCTTTC TCATAGCTCA CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA 

781 AGCTGGGCTG TGTGCACGAA CCCCCCGTTC AGCCCGACCG CTGCGCCTTA TCCGGTAACT 

841 ATCGTCTTGA GTCCAACCCG GTAAGACACG ACTTATCGCC ACTGGCAGCA GCCACTGGTA 

901 ACAGGATTAG CAGAGCGAGG TATGTAGGCG GTGCTACAGA GTTCTTGAAG TGGTGGCCTA 

961 ACTACGGCTA CACTAGAAGA ACAGTATTTG GTATCTGCGC TCTGCTGAAG CCAGTTACCT 

1021 TCGGAAAAAG AGTTGGTAGC TCTTGATCCG GCAAACAAAC CACCGCTGGT AGCGGTTTTT 

1081 TTGTTTGCAA GCAGCAGCTA GCTCGAGCTG CAGAATTCCC CCCGACGATC GTCCCCCCAT 

1141 CCCCCCCTGC ATCGATGCAC CCATCGTGGT GCCGTCACCG GCAACGTATC GGTCCCCCCG 

1201 ACGATCGTCC CCCCATCCCC CCCTGCATCG ATGCACCGGA TCCAAGCTTC TAGAGTCGAC 

1261 TCTAGAAGCT TGGATCCGGT GCATCGATGC AGGGGGGGAT GGGGGGACGA TCGTCGGGGG 

1321 GACCGATAAC GTTGCCGGTG ACGGCACCAC GATGGGTGCA TCGATGCAGG GGGGGATGGG 

1381 GGGACGATCG TCGGGGGGGA ATTCCTGCAG CTCGAGCTGC AGAATTCCCC CCGACGATCG 

1441 TCCCCCCATC CCCCCCTGCA TCGATGCACC CATCGTGGTG CCGTCACCGG CAACGTATCG 

1501. GTCCCCCCGA CGATCGTCCC CCCATCCCCC CCTGCATCGA TGCACCGGAT CCAAGCTTCT 

1561 AGACAGCTGG ATTACCGCGG TCTTTCTCAA CGTAACACTT TACAGCGGCG CGTCATTTGA 

1621 TATGATGCGC CCCGCTTCCC GATAAGGGAG CAGGCCAGTA AAAGCATTAC CCGTGGTGGG 

1681 GTTCCCGAGC GGCCAAAGGG AGCAGACTCT AAATCTGCCG TCATCGACTT CGAAGGTTCG 

1741 AATCCTTCCC CCACCACCAT CACTTTCAAA AGTCCGAAAG AATCTGCTCC CTGCTT 
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